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(a) generating a three dimensional model of a parent alpha-amylase 
' structure, utilizing data from Appendix 1 and a computer programmed for generating said 

model from said data; 

(b) identifying in said three-dimensional parent alpha-amylase 
structure generated in step (a) at leasee ammo acid residue or at least one structural 
part; wherein an alteration in said at least oneamino acid residue or said at least one 

£ stmctural part is predicted to result m altered prope 
p roperty io-polopt c i d from th* tr ft "T nnnm n t Wipi " '~~ J 

toba t ra to o lo a vog frp a ttcra, t r m prrnm r r st a bi li ty, pH ArpnAmr r nf n nTymnrir nrrtinl y. 
pH-d e pcudo no o of DtabiUty , o tfl b i- 1^ y^ wai?d»^ ^lae& r <^ dependcmoytmd-sp^e^e 
aetivityt 

(c) modifying the sequence of a nucleic acid encoding said parent 
alpha-amylase to produce a nucleic acid encoding a deletion, insertion, or substitution of 
one or more amino acids at a position corresponding to said at least one amino acid 
residue or at least one structural part identified instep (b); and 

(d) expressing the modified nucleic acid of Step (c) in a host cell to 
produce said varia nt alpha amylase. 

njtt. (amended) The method according to claim J< wherein said three-dimensional 
alpha amylase structure has an A domain, a B domain and a C domain, wherein said A 
domain has an amino acid sequence corresponding to residues 1-103 and 206-395 of SEQ 
ID NO:2; said B domain has an amino acid sequence corresponding to residues 104-205 
of SEQ ID NO:2 and said C domain has an amino acid sequence corresponding to 
residues 396-483 of SEQ ID NO:2. 



86. (amended) A method for producingaAjanant of a parent alpha-amylase having an 
altered property relative to said parent al^amylase, wherein said altered property is 
selected from the group consisting ofsuWate specificity, substrate binding, substrate 
cleavage pattern, temperature stab^fty, pH dependence of enzymatic activity, pH 
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: dependence of stability, stability towds oxidan^^™* 01 ''* md 
0Y acti vi^wh^ a aidpare> a »l P ha-amyl» M ha S a^uenc eO fa«lea S t70«/.homolo g y«o 

to sequence of SEQ ED No: 13, when ' homoW is determined by the GAP 
program -(Genetic Computer Group, Version if,) using default value, for GAP penalty 

! said method comprising 

(a) generating a model of a th/ee dimensional structure of a parent alpha- 
' amylase using a computer programmed formating a model structure and atomic 

coordinates shown in Appendix 1 ; 

(b) utilizing said model generated in step (a) and modeling methods to 
, identify at least one amino acid residdp at least one structural part; wherein an 

alteration in said at least one amino ajjresidue or said at least one structural part is 
predicted to result in an altered prop jfiyVand wherein said altered property is selected 
irom the group consisting of substrate specificity, substrate binding, substrate cleavage 
pattern, temperature stability, P H dependence of enzymatic activity, pH dependence of 
stability, stability towards oxidatipn, Ca 2+ -dependency and specific activity; 
' (c) modifying the/sequence of a nucleic acid encoding said parent alpha- 

amylase to produce a nucleic aid encoding a deletion, insertion, or substitution of one or 
more amino acids at a posWconesponding to said at least one amino acid residue or at 
least one structural part identified in step (b); and 

(d) expressirfe the modified nucleic acid of step ( c) in a host cell to 
produce said variant alphafemylase. 



Please add the following new claims 87-92: 



h 



87. (new) A method for producing a variant^ a parent alpha-amylase having an 
altered property relative to said parent alpha-a&ylase, said parent alpha-amylase 
comprising an active site residue, said method comprising 

(a) generating a model ofythree dimensional structure of a parent alpha- 
amylase, wherein said three-dimensiox^ alpha amylase structure comprises calcium and 
sodium ions defined by atomic coordinates of Appendix 1; 
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(b) utilizing said three dimensional structure generated in step(a) and 
modeling methods to identify in said parent ipba-amylase structure at least one amino 
acid residue or structural part within 10A Jt calcium or sodium ions; 

(c) modifying the sequence of a nucleic acid encoding said parent 
alpha-amylase to produce anucleic acid/encoding a deletion, insertion, or substitution of 
one or more amino acids at a P o S ition/>rresponding to said at least one amino acid 

residue identified in step (b); and 

( d ) e/pressing the modified nucleic acid in a host cell to 

produce said variant alpha amyla 

)&> (new) The method according to claimjtf , wherein the variant has a decreased 
calcium ion dependency of enzymatic activity or stability. 

89. (new) A method for producing a variant of a parent^ha-amylase having an 
altered property relative to said parent alpha-amylase, sajdparent alpha-amylase 
comprising an active site residue, said method comprising 

(a) generating a model of a three idimensional structure of a parent alpha- 
amylase, wherein said three-dimensional aWLylase structure comprises an active site 
residue defined by atomic coordinates of^pendix I; 

(b) utiUzing said toee dimensional structure generated in step (a) and 
modeling methods to identify in sa>dparent alpha-amylase structure at least one amino 
acid residue or structural part w*utin 15A from said active site residue; 

(c) mooting the sequence of a nucleic acid encoding said parent 
alpha-amylase to produced nucleic acid encoding a deletion, insertion, or substitution of 
one or more amino a^ds at a position corresponding to said at least one amino acid 
residue identified^, step (b); and 

<d) expressing the modified nucleic acid in a host cell to produce said 

variant alptta amylase. 
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^ (n ew) The method according to claim^ wherein the variant has an altered pH <f^^ 
{tepeadea6<M ^^ to the parent. 

91. (new) A method for producing a variant of arrant alpha-amylase having an 
altered property relative to said parent alpha-amyja/, said parent alpha-amylase 
comprising an active site residue, said method [comprising 

(a) generating a model of a dimensional structure of a parent alpha- 
amylase, wherein said thre^-dimensional^pha amylase structure comprises a substrate 
binding area denned by atomic coordinates of Appendix 1 ; 

(b) utilizing said4ree dimensional structure generated in step (a) and 
modeling methods to identify in4d parent alpha-amylase structure the substrate binding 

area; . 

(c) modifying the sequence of a nucleic acid encoding said parent 

alpha-amylase to prodiice a nucleic acid encoding a deletion, insertion, or substitution of 
one or more armncyacids at a position corresponding to said at least one amino acid 

residue identifies in step (b); and 

(d) expressing the modified nucleic acid in a host cell to produce said 

variant a$ha amylase. 

jti. (new) The method according to claiinj* wherein the variant has a reduced ability 
to cleave a substrate close to a branching point relative to the parent. 

REMARKS 

Claims 81-86 are pending in the above referenced application. Claims 84 and 85 
have been canceled. Claims 81, 83 and 86 have been amended to more distinctly claim 
that which Applicants regard as their invention. 

New claims 87-92 have been added to recited specific embodiments. Specifically, 
in new claims 87-88, at least one amino acid residue or structural part within 10A of 
calcium or sodium ions is identified in said parent alpha-amylase structure (claim 87, step 
(b)) ; in new claims 89-90, at least one amino acid residue or structural part within 1 5 A 
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